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METHOD AND SYSTEM FOR TAGGING OF
CONTENT

BACKGROUND

The subject disclosure generally relates to tagging content,
and, 1n particular, to suggesting tags for tagging content.

Currently, a user browsing online content may indicate an
opinion regarding the content, for example by clicking an
endorsement button or a similar mechanism. While viewing
content, the user may select the button to indicate a positive or
negative opinion regarding the content. However, the user 1s
limited to one or two prefixed labels that the user may asso-
ciate with the content for expressing his/her opimion of the
content.

Thus, a method for presenting a user with labels for
expressing an opinion regarding online content may be desir-

able.

SUMMARY

The disclosed subject matter relates to a method executing,
on one or more computing devices for providing a user with
a set of user-generated labels for tagging an 1tem, the method
comprising receving an indication of a request from a user to
tag an 1tem. The method further comprising identiiying using,
the one or more computing devices one or more user-gener-
ated labels of a plurality of user-generated labels correspond-
ing to the item in response to recerving the indication, each
user-generated label of the plurality of user-generated labels
representing a sentiment regarding the item and being asso-
ciated with a fitness value and providing for display of the one
or more user-generated labels to the user, and for receiving an
entry from the user, the entry comprising an alternative user-
generated label corresponding to the 1tem, wherein the alter-
native user-generated label 1s different from the one or more
user-generated labels.

The disclosed subject matter also relates to a system for
providing a user with user-generated labels for tagging con-
tent, the system comprising one or more processors and a
machine-readable medium comprising instructions stored
therein, which when executed by the processors, cause the
processors to perform operations comprising receiving an
indication of a request to tag content representing an item
from a user interacting with the content, the content compris-
ing a content identifier. The operations further comprising
identifying one or more user-generated labels corresponding
to the content 1dentifier, each user-generated label represent-
ing a sentiment regarding the i1tem. The operations further
comprising identiiying display information regarding the one
or more user-generated labels, the display information
including one or more of size, color or location information
for visually representing the one or more user-generated
labels and providing the one or more user-generated labels for
display to the user according to the display information.

The disclosed subject matter also relates to a machine-
readable medium comprising instructions stored therein,
which when executed by a machine, cause the machine to
perform operations comprising detecting a user request to tag
an 1tem. The operations further comprising identiiying a con-
tent 1dentifier corresponding to the 1tem. The operations fur-
ther comprising selecting a set of user-generated labels from
a plurality of user-generated labels corresponding to the con-
tent identifier, wherein the set of user-generated labels com-
prises one or more user-generated labels of the plurality of
use-generated user-generated labels, each of the plurality of
user-generated label representing a sentiment regarding the
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2

item and providing the set of user-generated labels to be
displayed to the user on a display area.

It 1s understood that other configurations of the subject
technology will become readily apparent to those skilled 1n
the art from the following detailed description, wherein vari-
ous configurations of the subject technology are shown and
described by way of illustration. As will be realized, the
subject technology 1s capable of other and different configu-
rations and 1ts several details are capable of modification in
various other respects, all without departing from the scope of
the subject technology. Accordingly, the drawings and
detailed description are to be regarded as illustrative 1n nature
and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

Certain features of the subject technology are set forth 1n
the appended claims. However, for purpose of explanation,
several embodiments of the subject technology are set forth 1n
the following figures.

FIG. 1 illustrates an example client-server network envi-
ronment which provides for providing user-generated labels
to a user for tagging content.

FIG. 2 illustrates a flow chart of an example process for
facilitating tagging of content representing an item.

FIG. 3 1illustrates a flow chart of an example process for
selecting a set of user-generated labels for suggestion to the
user.

FIG. 4 displays an example user interface displayed to the
user 1n response to a user request to tag content.

FIG. 5 displays another example user interface displayed to
the user 1n response to a user request to tag content.

FIG. 6 conceptually illustrates an electronic system with
which some implementations of the subject technology are
implemented.

DETAILED DESCRIPTION

The detailed description set forth below 1s intended as a
description of various configurations of the subject technol-
ogy and 1s not imntended to represent the only configurations in
which the subject technology may be practiced. The
appended drawings are incorporated herein and constitute a
part of the detailed description. The detailed description
includes specific details for the purpose of providing a thor-
ough understanding of the subject technology. However, 1t
will be clear and apparent to those skilled 1n the art that the
subject technology 1s not limited to the specific details set
forth herein and may be practiced without these specific
details. In some 1nstances, well-known structures and com-
ponents are shown in block diagram form 1n order to avoid
obscuring the concepts of the subject technology.

I. Overview

The subject disclosure provides a system for providing a
user with an efficient way to tag content with user-generated
labels. The system 1dentifies the content being viewed by the
user and retrieves a set of suggested user-generated labels for
tagging the content. The suggested user-generated labels may
be selected based on several criteria including for example the
popularity of the user-generated label or user-generated label
“fitness” defined by at least the popularity of the user-gener-
ated labels which may be expressed as the number of users
that have tagged the content with the user-generated label. For
example, the user-generated labels may be selected from the
set of user-generated labels associated with the content being
viewed by the user according to a fitness proportionate algo-

rithm.
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Furthermore, the suggested user-generated labels may be
selected by the system and/or provided for display to the user
based on sentiment analysis of the user-generated labels. For
example, where the system presents the user with a first
user-generated label “love” (e.g., selected based on the fitness
of that user-generated label), the system may further present
the user with the user-generated label “hate”, “like” and/or
“dislike”. The user-generated labels may be sorted, according
to their sentiment, e.g., love, and hate being the strongest
sentiments, and like and dislike presenting a milder sentiment
toward the item. The user-generated labels may be presented
to the user 1n variety of layouts (e.g., within a wheel or a list
ol user-generated labels) according to the fitness of each of
the one or more user-generated labels or the sentiment repre-
sented by each of the one or more user-generated labels.

As used herein, the term “content” 1s given its plain and
ordinary meaning, including but not limited to any informa-
tion being consumed by a user and may include audio data,
visual data, or a combination thereof. An 1item such as a web
page, article, video clip, audio clip, restaurant, business,
movie, person or other items may be represented by a collec-
tion of content. The content may be viewable through various
mechanisms such as online, at a client software, or other
computer based application. The phrase “User-generated
labels™ 1s given its plain and ordinary meaning, including but
not limited to a text string corresponding to a user sentiment
regarding content. The user-generated labels may be limited
to a small number of characters or words, such that the user-
generated label represents a singular sentiment (e.g., love,
hate, dislike). User-generated labels may be generated by one
or more of users, system or content developers, or other
individuals or entities. A user may express an opinion regard-
ing an 1item by tagging the content representative of the 1tem
with a user-generated label. Furthermore, as used herein, the
term “Tagging” 1s given its plamn and ordinary meanmng,
including but not limited to associating a user-generated label
to a particular content to express an opinion regarding an 1item
represented by the content.

II. Example Client-Server Network Environment for
Facilitating Tagging of Content

FIG. 1 illustrates an example client-server network envi-
ronment which provides for providing user-generated labels
to a user for tagging content. A network environment 100
includes a number of electronic devices 102, 104 and 106
communicably connected to servers 110 by a network 108.
Network 108 can be a public communication network (e.g.,
the Internet, cellular data network, dialup modems over a
telephone network) or a private commumnications network
(e.g., private LAN, leased lines). Further, network 108 can
include, but is not limited to, any one or more of the following
network topologies, including a bus network, a star network,
a ring network, a mesh network, a star-bus network, a tree or
hierarchical network, and the like.

In some example embodiments, electronic devices 102,
104 and 106 can be computing devices such as laptop or
desktop computers, smartphones, PDAs, portable media
players, tablet computers, televisions or other displays with
one or more processors coupled thereto or embedded therein,
or other appropriate computing devices. In the example of
FIG. 1, electronic device 102 1s depicted as a smartphone,
clectronic device 104 1s depicted as a desktop computer and
clectronic device 106 1s depicted as a PDA.

The servers 110 can be any system or device having a
processor, a memory, and communications capability for
hosting various services. In one embodiment, one or more
servers 110 include a processing device 112 and a data store
114. Processing device 112 executes computer instructions
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stored 1n data store 114, for example, to provide user-gener-
ated labels for display to users interacting with electronic
devices 102, 104 and 106. Servers 110 may further be 1n
communication with one another either through the network
108 or through another network or communication means.

In some example aspects, one or more servers 110 can be a
single computing device such as a computer server. In other
embodiments, servers 110 can represent more than one com-
puting device working together (e.g., cloud computing). In
some embodiments, servers 110 may be coupled with various
remote databases or storage services. Communications
between the client devices 102, 104 and 106, and one or more
servers 110 may be facilitated through the HTTP communi-
cation protocol. Other communication protocols may also be
facilitated including for example, XMPP communication, for
some or all communications between the client devices 102,
104 and 106, and/or one or more servers 110.

The one or more servers 110 may be implemented as one or
more local or remote servers in communication with one
another to perform the selection and presentation of user-
generated labels for tagging content. For example, the system
may include a local tagging client application (e.g., at the user
client device and/or hosted by servers 110), and a tag server
and a sentiment analysis server (e.g., hosted by servers 110)
communicatively coupled with the local client application.
The local client application, the tag server and sentiment
analysis server may be implemented locally within a single
device or may be implemented at one or more remote servers
or computing devices in communication with one another
over a network.

Users may interact with the server 110 (e.g., representing
the tag server and/or sentiment analysis server), through the
client application installed at the electronic devices 102, 104
and 106. Alternatively, users may interact with the system
and/or the one or more social networking sites through a web
based browser local client application at the electronic
devices 102, 104 and 106. Communication between client
devices 102, 104 and 106 and the one or more servers (e.g.,
tag server and/or sentiment analysis server) may be facilitated
through a network (e.g., network 108).

The tag server may maintain collections of user-generated
labels each associated with a specific content 1dentifier (e.g.,
a content address or other content 1dentifier) identifying con-
tent corresponding to an item. The set of user-generated labels
may for example correspond to a specific content 1dentifier
corresponding to an 1tem generally, or may be more specifi-
cally associated with a more specific instance of the item
defined by a content 1dentifier corresponding to the specific
instance of the item. Thus, the user-generated labels for a
collection of content (e.g., representing an 1tem or an instance
of an 1tem) may be maintained according to the content 1den-
tifier corresponding to the content.

The content identifier defining an 1tem may be a simple
content identifier (e.g., a URL or other identifier of the con-
tent representing an item) or a qualified content identifier. The
qualified content identifier may be defined by the content
identifier corresponding to the content collection (e.g., an
item or 1nstance of the item) and additional context informa-
tion defining the specific context in which the content 1s being
viewed. The context information may include user 1dentifi-
cation, time, location (e.g., the geographic location of the
user), content location (1.¢., the location of the user within the
content) and other similar information regarding the context
in which content 1s being viewed that may define different
instances of an item. For example, a webpage may be pre-
sented to a set of users 1n different locations, speaking differ-
ent languages, being of different demographics. Information
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regarding the location of the user may be used to 1dentify the
specific instance of the webpage referring to a specific subset
ol users.

When a user interacting with content representing an item
creates a user-generated label or selects an existing user-
generated label (e.g., a user-generated label displayed to the
user) and associates the user-generated label with the content
(1.e., tags the item with the user-generated label), the local
client application transmits an indication of the association of
the user-generated label with the item to the tag server to. The
tag server may use the imformation to update the tag pool
associated with the item to retlect the selection by the user.
For example, upon recerving the indication of the selection of
the user-generated label with respect to the content, the local
client application may send the content identifier (e.g., simple
and/or qualified content 1dentifier) and the selected user-gen-
crated label to the tag server. The local client application may
turther identify context information associated with the con-
tent. In one mstance, the local client application may generate
a qualified content 1dentifier including the content address
and one or more context information.

The collected information (e.g., content identifier, the
selected user-generated label and/or context information) 1s
then transmitted to the tag server. Upon receiving the infor-
mation, the tag server may update the collection of user-
generated labels associated with the content identified based
on the content identifier and/or the one or more context infor-
mation to reflect that the user selected the specific user-gen-
crated label 1 association with the content (e.g., the user-
generated label counter 1s incremented to reflect the increase
in the fitness/popularity of the user-generated label). The
information received at the tag server may further be used by
the tag server to update more than one user-generated labels
associated with the content (e.g., tag pool). For example,
where the content identifier and/or context information refer
to an 1tem and further refer to a specific istance of the 1tem,
the user-generated label may be added (or incremented)
within the label collection (e.g., tag pool) for both the item
and the specific instance of the item (e.g., where the tag server
maintains a hierarchical user-generated label collection for an
item). Accordingly, the tag server maintains a collection of
user-generated labels for each of one or more collections of
content (e.g., item or specific instance of 1item) that users may
wish to express an opinion about.

When a user viewing the content representing an item (or
instance of the 1item) selects to tag the content, the local client
application may communicate with the tag server to receive a
set ol user-generated labels for presentation to a user inter-
acting with a client device (e.g., electronic devices 102, 104
and 106). Upon receiving an indication that a user wishes to
tag the item (e.g., once a user selects a tag button or otherwise
makes a gesture indicating that the user wishes to tag the
content), the local client application may 1dentity and provide
the tag server with the content identifier (or qualified content
identifier including contextual information) associated with
the content being viewed by the user.

For example, while viewing content (e.g., online content),
the user may be provided with an endorsement button. Upon
selection of the button, the local client application may con-
tact the tag server and request user-generated labels corre-
sponding to the item viewed by the user and provide the user
with a list of suggested user-generated labels for the 1tem. In
one aspect, upon receiving an indication of a request to tag the
content (e.g., content corresponding to the item), the client
application may 1dentity the content identifier of the item and
may query the tag server for a set of suggested user-generated
labels corresponding to the content identifier. The tag server
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receives the content identifier and 1dentifies a collection of
user-generated labels associated with the content identifier.
The tag server may then select a set of suggested user-gener-
ated labels and may provide the selected set of user-generated
labels to the local client application for provision to the user.

The tag server may select the suggested user-generated
labels according to the “fitness” of the user-generated labels.
The tag server may select the set of suggested user-generated
labels according to a fitness proportionate selection algorithm
wherein the fitness level of each user-generated label 1s used
to associate a probability of selection of that user-generated
label. The fitness of each user-generated label may be defined
as a function of the number of times the user-generated label
has been associated with the content. In addition, to account
for newly entered user-generated labels, the tag server may
assign a nonzero fitness value to each newly added user-
generated label to ensure a chance of the new user-generated
labels being selected and represented to the user.

The selection process performed at the tag server may
turther take time 1nto account 1n the selection of user-gener-
ated labels. That 1s, 1n instances where user sentiments may
change with regard to content over time, 1t may be beneficial
that the selection of user-generated labels be a function of
time. Various mechanisms may be employed 1n accounting
for time 1n the selection process. In one aspect, the system
may record a time stamp each time a user-generated label 1s
selected, and the time stamps may be used in determining a
weighted fitness of the user-generated label, such that in
essence the fitness of a user-generated label 1s a function of
time. Temporal weighting of the fitness level of each filter
over a period of time thus takes into account the effect of time
on the sentiment of users towards content.

In addition, the tag server may account for temporal vari-
ance 1 user sentiment by periodically sampling the collection
of user-generated labels to create a subset, for example based
on the fitness proportionate selection algorithm. The fitness
level for all user-generated labels within the subset may be
reinitialized. In this manner, the system may maintain varia-
tions of user-generated labels where the probability of the
selection of a user-generated label 1s a function of 1ts fitness
overtime. Yet another solution may include reinitializing the
fitness values for the entire collection of user-generated labels
periodically, such that the fitness for all user-generated labels
within the collection are restarted and recalculated.

For any given content identifier the set of selected user-
generated labels can evolve over time to take 1mto account
context, both in terms of the location within the content (e.g.,
the position of the content within a content collection, such as
the time marker 1n a video clip) and changing sentiments over
time.

Once the tag server has selected the set of suggested user-
generated labels, the tag server may determine one or more
display characteristics for the manner of providing to selected
user-generated labels to the user. The display characteristics
may be provided as additional information along with the set
of suggested user-generated labels, and the selected user-
generated label may be displayed to the user according to the
additional information. For example, the display characteris-
tics may include color, size or spatial position of the visual
representation of each user-generated label in relation to other
user-generated labels within the set of selected user-gener-
ated labels. The display characteristics of the user-generated
labels may indicate information regarding the user-generated
label individually or in relation to other user-generated labels
displayed to the user. For example, the fitness or popularity of
a user-generated label (in relation to other displayed user-
generated labels and/or all user-generated labels associated
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with the content) may be visually represented using different
display characteristics such as size, color or spatial position.

Additionally, the suggested user-generated labels may be
displayed based on sentiment analysis of the user-generated
labels. For example, where the system presents the user with
a {irst user-generated label “love” (e.g., selected based on the
fitness of that user-generated label), the system may further
present the user with the user-generated label “hate™, “like”
and/or “dislike”. The user-generated labels may be sorted,
according to their sentiment, e.g., love, and hate being the
strongest sentiments, and like and dislike presenting a milder
sentiment toward the item.

In one instance, the tag server may be communicatively
coupled to a sentiment analysis server. Upon selecting the set
ol user-generated labels, the tag server may forward the set of
select user-generated labels to the sentiment analysis server.
The sentiment analysis server may use various mechanisms
such as dictionaries, thesauruses and machine learning tech-
niques on large text corpora (e.g., the imternet) to analyze the
set of selected user-generated labels.

The sentiment analysis of user-generated labels may for
example be performed 1n view of various psychological mod-
els such as Plutchick’s Psychoevolutionary theory of basic
emotions which states that all emotions other than primary
emotions are mixed or dertvative states, that 1s, they occur as
combinations, mixtures or compounds of the primary emo-
tions. The theory further states that primary emotions may be
conceptualized 1n terms of pairs of polar opposites and that all
emotions vary in their degree of similarly to one another. This
concept may be the basis for selecting a set of sentiment basis
vectors to define emotions on an emotional spectrum of pri-
mary emotions (e.g., love and hate, fun and boring). The
sentiment analysis ol user-generated labels may thus be based
on an analysis of each emotion based on 1ts relation to primary
emotions on primary word (sentiment) axes. Various other
theories or concepts may be used when the system 1s perform-
ing sentiment analysis with respect to the selected user-gen-
erated labels.

The sentiment analysis server may generate sentiment
analysis information regarding the user-generated labels
within the set of selected user-generated labels. The senti-
ment analysis information may for example include addi-
tional display characteristics to portray the sentiment charac-
teristics of the user-generated labels. In addition, the
sentiment analysis server may provide suggestion of addi-
tional user-generated labels that may be included within the
set of suggested user-generated labels (e.g., to provide a full
spectrum of sentiment).

For example, where the system presents the user with a first
user-generated label “love” (e.g., selected based on the fitness
of that user-generated label), the system may further present
the user with the user-generated label “hate”, “like” and/or
“dislike”. The user-generated labels may be sorted, according
to their sentiment, e.g., love, and hate being the strongest
sentiments, and like and dislike presenting a milder sentiment
toward the 1item.

The set of suggested user-generated labels may be trans-
mitted to the local client application for display to the user.
The local client application may provide the user-generated
labels for display to the user in variety of layouts (e.g., within
a wheel or a list of user-generated labels). FIGS. 4 and 3
provide example layouts of the set of selected user-generated
labels, and are described 1n more detail below.

Upon being presented with the suggested user-generated
labels, the user may select a suggested user-generated label
(e.g., click on the user-generated label), or may alternatively
input a new user-generated label (e.g., into a text entry box
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displayed at the graphical user interface). The system may
provide the user with an auto-complete option, when the user
enters a user-generated label not presented as a suggested
user-generated label, by accessing the entire database of user-
generated labels corresponding to the item. Upon detecting
the user’s selection, the system may send a tag notification to
the tag server to update the collection of user-generated labels
associated with the content (e.g., the fitness of the selected
user-generated label may be incremented within the tag pool,
where the user-generated label 1s an existing user-generated
label, or added to the tag pool, in the case where the user-
generated label 1s a new user-generated label inputted by the
user).

In one 1nstance, when a user-generated label inputted by a
user 1s not already within the tag pool associated with the
item, the system (e.g., tag server) may perform one or more
word similarly analysis algorithms to determine whether
closely similar words are included within the set of existing
labels within the tag pool. The system may then determine
that the new user-generated label 1s a close vanation of an
existing user-generated label (e.g., where a user-generated
label 1s a misspelled or variation of spelling of an existing
user-generated label), and may increase the fitness of the
existing user-generated label. The new user-generated label
may also be added to the tag pool or may be discarded where
a close variation of the new user-generated label exists. Thus,
the collection of user-generated labels for each item or con-
tent collection grows each time a user tags the content repre-
senting the 1tem with a user-generated label.

I1I. Example Processes for Facilitating Tagging of Content

FI1G. 2 1llustrates a flow chart of an example process 200 for
facilitating tagging of content (e.g., online content) represent-
ing an item. In step 201 the system (e.g., at the local client
application) may receive an indication of a request to tag an
item (e.g., represented by a collection of content). The request
may be recerved in response to the user selecting a tag button
or other selection mechanism provided to the user (e.g., at the
user’s client device). The system, upon recerving the indica-
tion, may 1dentily a content identifier associated with the item
and request a set of user-generated labels associated with the
content (according to the content 1dentifier).

In step 202, the system i1dentifies a set of user-generated
labels associated with the content (e.g., at the tag server). As
described above, the user-generated labels may be selected
based on their fitness according to a fitness proportionate
selection. Furthermore, the set of user-generated labels may
be selected and/or organized based on sentiment analysis
(e.g., at the sentiment analysis server).

Next, 1n step 203, the set of user-generated labels are pro-
vided for display to the user. The set of user-generated labels
may be displayed to the user 1n various layouts including but
not limited to a list, a cloud, a wheel or other similar layouts.
The manner 1n which the set of user-generated labels 1s dis-
played may be determined based on the fitness and/or senti-
ment analysis of the set of user-generated labels. FIGS. 4 and
5 provide example layouts of the set of selected user-gener-
ated labels, and are described in more detail below.

In step 204, the system recerves an indication of selection
of one of the displayed user-generated labels. Alternatively,
the system may recerve an imndication of a manually mputted
user-generated label (e.g., a user-generated label that was not
displayed to the user within the set of user-generated labels).
In step 203, the system stores the user-generated label within
the appropriate one or more databases associated with the
content.

FI1G. 3 1llustrates a flow chart of an example process 300 for
selecting a set of user-generated labels for suggestion to the




US 8,306,977 Bl

9

user. The process begins 1n step 301 when the system receives
a request for user-generated labels (e.g., atthe tag server). The
request may include a content identifier for the content asso-
ciated with the requested set of tags. The request may be
received i response to a request from a user to tag the content
(e.g., an 1indication of a user request received at the local client
application).

In step 302, the system (e.g., tag server) selects one or more
user-generated labels associated with the content i1dentifier.
The system may have access to a database storing a pool of
user-generated labels associated with the content and the
system may i1dentify the content using the content identifier
and may access the database maintaining a tag pool associ-
ated with the content to select one or more user-generated
labels. The one or more user-generated labels may be selected
based on a fitness proportionate selection algorithm, which
selects user-generated labels from a plurality of user-gener-
ated labels within the tag pool according to the fitness of each
of the user-generated labels within the tag pool. As a result of
the fitness proportionate selection the system may select one
or more user-generated labels. The system may further 1den-
tify display information regarding the user-generated labels.

In step 303, the system may perform sentiment analysis on
the selected one or more user-generated labels (e.g., at the
sentiment analysis server). The sentiment analysis may result
in additional user-generated labels (e.g., user-generated
labels related to the one or more selected user-generated
labels according to their sentiment) and/or display informa-
tion for a manner of displaying the selected one or more
user-generated labels. In step 304, the selected user-generated
labels and/or the display information 1s provided in response
to the request recerved 1n step 301.

IV. Example User Interface for Facilitating Tagging of
Content

FI1G. 4 displays an example user interface 400 displayed to
the user 1n response to a user request to tag content. As
illustrated, a listing of tags 1s displayed to the user within two
separate lists including a positive sentiments list 401 and a
negative sentiments list 402. Furthermore, the user-generated
labels within each of the lists 401 and 402 are displayed 1n
various sizes reflecting the popularity or fitness of the dis-
played user-generated labels. A text box 403 1s further dis-
played to the user so that the user may type 1n user-generated
labels not displayed within the list. When the user uses the
text box 403 to type 1n the user-generated labels, an auto-
completion list 404 may be presented to the user with user-
generated labels that are available within the pool of user-
generated labels associated with the content but were not
displayed within lists 401 and 402. The tag auto-completion
list 404 may further suggest user-generated labels that have
been used with respect to other related content.

FIG. § displays another example user interface 500 dis-
played to the user 1n response to a user request to tag content.
The user interface 500 1s 1llustrated as a “fan” 501 that may
unfold requests to tag an 1tem (e.g., when the user clicks a tag,
button or other tag selection mechanism). Color, transparency
and animation are used within the user interface 500 to create
a visual experience for the user. The color (represented 1n
FIG. 5 using density gradation) and circular layout of fan 501
reflect that the displayed user-generated labels cover a spec-
trum of opinions. User-generated label location (1.e., spatial
location within the user interface 500) reflects sentiment.
User-generated labels representing opposing sentiments are
displayed diagonally opposite one another. The size of the
user-generated label text reflects the popularity or fitness of
cach user-generated label 1n relation to the user-generated
labels being displayed and/or all user-generated labels asso-
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ciated with the content (e.g., user-generated labels within the
pool of user-generated labels associated with the content).

A text box 502 1s further displayed to the user so that the
user may type in user-generated labels not displayed within
the list. When the user uses the text box 502 to type 1n the
user-generated labels, auto-completion may be performed as
the user 1s typing the user-generated label suggesting user-
generated labels that are available within the pool of user-
generated labels associated with the content (e.g., user-gen-
crated labels that were not displayed). The tag auto-
completion may further suggest user-generated labels that
have been used with respect to other related content.

As 1llustrated, the most positive and popular tags are dis-
played 1n the “happy-left-hand-corner”. This positioning 1s
based on the assumption that most users tend to look at this
location within the user interface first. In lieu of the petals
making up the fan 501, colored rays may alternatively be used
to reflect the themes. In one 1nstance, 1f the user 1s signed 1n,
user-generated labels created by or previously selected by the
user with respect to the specific content and/or related or other
content may be highlighted or otherwise visually distin-
guished.

Many of the above-described features and applications are
implemented as software processes that are specified as a set
ol instructions recorded on a computer readable storage
medium (also referred to as computer readable medium).
When these mstructions are executed by one or more process-
ing unit(s) (e.g., one or more processors, cores o processors,
or other processing units), they cause the processing unit(s) to
perform the actions indicated 1n the instructions. Examples of
computer readable media include, but are not limited to,
CD-ROMs, tlash drives, RAM chips, hard drives, EPROMs,
etc. The computer readable media does not 1include carrier
waves and electronic signals passing wirelessly or over wired
connections.

In this specification, the term “software” 1s meant to
include firmware residing 1n read-only memory or applica-
tions stored in magnetic storage, which can be read ito
memory for processing by a processor. Also, 1n some 1mple-
mentations, multiple software aspects of the subject disclo-
sure can be implemented as sub-parts of a larger program
while remaining distinct software aspects of the subject dis-
closure. In some implementations, multiple software aspects
can also be implemented as separate programs. Finally, any
combination of separate programs that together implement a
soltware aspect described here 1s within the scope of the
subject disclosure. In some implementations, the software
programs, when installed to operate on one or more electronic
systems, define one or more specific machine implementa-
tions that execute and perform the operations of the software
programs.

A computer program (also known as a program, soitware,
soltware application, script, or code) can be written 1n any
form of programming language, including compiled or inter-
preted languages, declarative or procedural languages, and 1t
can be deployed in any form, including as a stand alone
program or as a module, component, subroutine, object, or
other unit suitable for use 1 a computing environment. A
computer program may, but need not, correspond to afilen a
file system. A program can be stored in a portion of a file that
holds other programs or data (e.g., one or more scripts stored
in a markup language document), in a single file dedicated to
the program 1n question, or in multiple coordinated files (e.g.,
files that store one or more modules, sub programs, or por-
tions of code). A computer program can be deployed to be
executed on one computer or on multiple computers that are
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located at one site or distributed across multiple sites and
interconnected by a communication network.

V. Example System for Facilitating Tagging of Content

FIG. 6 conceptually 1llustrates an electronic system with
which some implementations of the subject technology are 5
implemented. Electronic system 600 can be a server, com-
puter, phone, PDA, or any other sort of electronic device.
Such an electronic system 1ncludes various types of computer
readable media and interfaces for various other types of com-
puter readable media. Electronic system 600 includes a bus 10
608, processing unit(s) 612, a system memory 604, a read-
only memory (ROM) 610, apermanent storage device 602, an
input device iterface 614, an output device intertace 606, and
a network interface 616.

Bus 608 collectively represents all system, peripheral, and 15
chipset buses that communicatively connect the numerous
internal devices of electronic system 600. For instance, bus
608 communicatively connects processing unit(s) 612 with
ROM 610, system memory 604, and permanent storage
device 602. 20

From these various memory units, processing unit(s) 612
retrieves istructions to execute and data to process in order to
execute the processes of the subject disclosure. The process-
ing unmt(s) can be a single processor or a multi-core processor
in different implementations. 25

ROM 610 stores static data and instructions that are needed
by processing unit(s) 612 and other modules of the electronic
system. Permanent storage device 602, on the other hand, 1s a
read-and-write memory device. This device 1s a non-volatile
memory unit that stores instructions and data even when 30
clectronic system 600 1s off. Some implementations of the
subject disclosure use a mass-storage device (such as a mag-
netic or optical disk and 1ts corresponding disk drive) as
permanent storage device 602.

Other implementations use a removable storage device 35
(such as a floppy disk, flash drive, and 1ts corresponding disk
drive) as permanent storage device 602. Like permanent stor-
age device 602, system memory 604 1s a read-and-write
memory device. However, unlike storage device 602, system
memory 604 1s a volatile read-and-write memory, such a 40
random access memory. System memory 604 stores some of
the instructions and data that the processor needs at runtime.

In some implementations, the processes of the subject disclo-
sure are stored in system memory 604, permanent storage
device 602, and/or ROM 610. For example, the various 45
memory units include instructions for providing a user with a
mechanism for tagging 1tems 1n accordance with some 1mple-
mentations. From these various memory units, processing,
unit(s) 612 retrieves mstructions to execute and data to pro-
cess 1n order to execute the processes of some 1implementa- 50
tions.

Bus 608 also connects to input and output device interfaces
614 and 606. Input device interface 614 enables the user to
communicate imformation and select commands to the elec-
tronic system. Input devices used with input device interface 55
614 include, for example, alphanumeric keyboards and point-
ing devices (also called “cursor control devices”). Output
device interfaces 606 enables, for example, the display of
images generated by the electronic system 600. Output
devices used with output device interface 606 include, for 60
example, printers and display devices, such as cathode ray
tubes (CRT) or liquid crystal displays (LCD). Some 1imple-
mentations include devices such as a touchscreen that func-
tions as both mnput and output devices.

Finally, as shown 1n FIG. 6, bus 608 also couples electronic 65
system 600 to a network (not shown) through a network
interface 616. In this manner, the computer can be a part of a
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network of computers (such as a local area network (“LAN"),
a wide area network (“WAN”’), or an Intranet, or a network of
networks, such as the Internet. Any or all components of
clectronic system 600 can be used 1n conjunction with the
subject disclosure.

These functions described above can be implemented 1n
digital electronic circuitry, in computer soltware, firmware or
hardware. The techniques can be implemented using one or
more computer program products. Programmable processors
and computers can be included in or packaged as mobile
devices. The processes and logic tlows can be performed by
one or more programmable processors and by one or more
programmable logic circuitry. General and special purpose
computing devices and storage devices can be interconnected
through communication networks.

Some 1mplementations include electronic components,
such as microprocessors, storage and memory that store com-
puter program 1instructions 1 a machine-readable or com-
puter-readable medium (alternatively referred to as com-
puter-readable storage media, machine-readable media, or
machine-readable storage media). Some examples of such
computer-readable media include RAM, ROM, read-only
compact discs (CD-ROM), recordable compact discs (CD-
R), rewritable compact discs (CD-RW), read-only digital ver-
satile discs (e.g., DVD-ROM, dual-layer DVD-ROM), a vari-
ety of recordable/rewritable DVDs (e.g., DVD-RAM, DVD-
RW, DVD+RW, etc.), flash memory (e.g., SD cards, mini-SD
cards, micro-SD cards, etc.), magnetic and/or solid state hard
drives, read-only and recordable Blu-Ray® discs, ultra den-
sity optical discs, any other optical or magnetic media, and
floppy disks. The computer-readable media can store a com-
puter program that 1s executable by at least one processing
unit and mcludes sets of mstructions for performing various
operations. Examples of computer programs or computer
code include machine code, such as 1s produced by a com-
piler, and files including higher-level code that are executed
by a computer, an electronic component, or a miCroprocessor
using an interpreter.

While the above discussion primarily refers to micropro-
cessor or multi-core processors that execute software, some
implementations are performed by one or more integrated
circuits, such as application specific integrated circuits
(ASICs) orfield programmable gate arrays (FPGAs). In some
implementations, such itegrated circuits execute instruc-
tions that are stored on the circuit itsellf.

As used 1n this specification and any claims of this appli-
cation, the terms “computer”, “server’, “processor’, and
“memory” all refer to electronic or other technological
devices. These terms exclude people or groups of people. For
the purposes of the specification, the terms display or display-
ing means displaying on an electronic device. As used in this
specification and any claims of this application, the terms
“computer readable medium” and “computer readable
media” are entirely restricted to tangible, physical objects that
store mformation 1n a form that i1s readable by a computer.
These terms exclude any wireless signals, wired download
signals, and any other ephemeral signals.

To provide for interaction with a user, implementations of
the subject matter described in this specification can be
implemented on a computer having a display device, e.g., a
CRT (cathoderay tube) or LCD (liquid crystal display ) moni-
tor, for displaying information to the user and a keyboard and
a pointing device, e.g., a mouse or a trackball, by which the
user can provide input to the computer. Other kinds of devices
can be used to provide for interaction with a user as well; for
example, feedback provided to the user can be any form of
sensory feedback, e.g., visual feedback, auditory feedback, or
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tactile feedback; and mput from the user can be received in
any form, including acoustic, speech, or tactile input. In addi-
tion, a computer can interact with a user by sending docu-
ments to and receiving documents from a device that 1s used
by the user; for example, by sending web pages to a web >
browser on a user’s client device in response to requests
received from the web browser.

Embodiments of the subject matter described in this speci-
fication can be implemented 1n a computing system that
includes a back end component, ¢.g., as a data server, or that
includes a middleware component, €.g., an application server,
or that includes a front end component, ¢.g., a client computer
having a graphical user interface or a Web browser through
which a user can interact with an implementation of the
subject matter described 1n this specification, or any combi-
nation of one or more such back end, middleware, or front end
components. The components of the system can be 1ntercon-
nected by any form or medium of digital data communication,
¢.g., a communication network. Examples of communication 3¢
networks include a local area network (“LAN”) and a wide
area network (“WAN”), an mter-network (e.g., the Internet),
and peer-to-peer networks (e.g., ad hoc peer-to-peer net-
works).

The computing system can 1nclude clients and servers. A 25
client and server are generally remote from each other and
typically interact through a communication network. The
relationship of client and server arises by virtue of computer
programs running on the respective computers and having a
client-server relationship to each other. In some embodi- 30
ments, a server transmits data (e.g., an HITML page) to a client
device (e.g., for purposes of displaying data to and receiving
user input from a user interacting with the client device). Data
generated at the client device (e.g., a result of the user inter-
action) can be received from the client device at the server. 35

It 1s understood that any specific order or hierarchy of steps
in the processes disclosed i1s an illustration of example
approaches. Based upon design preferences, 1t 1s understood
that the specific order or hierarchy of steps in the processes
may be rearranged, or that all illustrated steps be performed. 40
Some of the steps may be performed simultaneously. For
example, 1n certain circumstances, multitasking and parallel
processing may be advantageous. Moreover, the separation of
various system components 1n the embodiments described
above should not be understood as requiring such separation 45
in all embodiments, and i1t should be understood that the
described program components and systems can generally be
integrated together 1n a single soitware product or packaged
into multiple software products.

The previous description 1s provided to enable any person 50
skilled 1n the art to practice the various aspects described
herein. Various modifications to these aspects will be readily
apparent to those skilled in the art, and the generic principles
defined herein may be applied to other aspects. Thus, the
claims are not mtended to be limited to the aspects shown 55
herein, but are to be accorded the tull scope consistent with
the language claims, wherein reference to an element in the
singular 1s not intended to mean “one and only one” unless
specifically so stated, but rather “one or more.” Unless spe-
cifically stated otherwise, the term “some” refers to one or 60
more. Pronouns 1n the masculine (e.g., his) include the femi-
nine and neuter gender (e.g., her and 1ts) and vice versa.
Headings and subheadings, 11 any, are used for convenience
only and do not limit the subject disclosure. Features under
one heading may be combined with features under one or 65
more other heading and all features under one heading need
not be use together.
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A phrase such as an “aspect” does not imply that such
aspect 1s essential to the subject technology or that such
aspect applies to all configurations of the subject technology.
A disclosure relating to an aspect may apply to all configu-
rations, or one or more configurations. A phrase such as an
aspect may refer to one or more aspects and vice versa. A
phrase such as a “configuration” does not imply that such
configuration 1s essential to the subject technology or that
such configuration applies to all configurations of the subject
technology. A disclosure relating to a configuration may
apply to all configurations, or one or more configurations. A
phrase such as a configuration may refer to one or more
configurations and vice versa.

The word “example” 1s used herein to mean “serving as an
example or illustration.” Any aspect or design described
herein as “example” 1s not necessarily to be construed as
preferred or advantageous over other aspects or designs.

All structural and functional equivalents to the elements of
the various aspects described throughout this disclosure that
are known or later come to be known to those of ordinary skill
in the art are expressly incorporated herein by reference and
are tended to be encompassed by the claims. Moreover,
nothing disclosed herein 1s mtended to be dedicated to the
public regardless of whether such disclosure i1s explicitly
recited 1n the claims.

What 1s claimed 1s:

1. A method executing on one or more computing devices
for providing a user with a set of user-generated labels for
tagging an 1tem, the method comprising;:

providing an 1tem for display to a user;

recerving an indication of a request from a user to tag the

item;

identilying a user-generated label set, being uniquely asso-

ciated with the 1tem 1n response to being previously used
to tag the item or otherwise pre-assigned to the 1item, the
user-generated label set comprising a plurality of user-
generated labels;

identifying using the one or more computing devices two

or more user-generated labels of the plurality of user-
generated labels 1n response to recerving the indication,
cach user-generated label of the plurality of user-gener-
ated labels representing a sentiment regarding the item
and being associated with a fitness value, comprising
selecting at least one user-generated label of the two or
more user-generated labels from the plurality of user-
generated labels based on the fitness value of the at least
one user-generated label and further comprising analyz-
ing the sentiment represented by at least one user-gen-
crated label of the two or more user-generated labels
based on the relation of the sentiment represented by the
at least one user-generated label of the two or more
user-generated labels to a pre-defined set of basic emo-
tions,

wherein the set of user-generated labels are selected to

provide a spectrum of sentiments regarding the item,
such that at least two of the user-generated labels of the
selected user-generated labels provide opposite senti-
ments from one another;

identifying display information regarding the two or more

user-generated labels, the display information including
one or more of size, color or location information for
visually representing each of the two or more user-gen-
erated labels, wherein the size, color or location infor-
mation for visually representing at least one user-gener-
ated label of the two or more user-generated labels 1s
different from the size, color or location information for
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visually representing at least another user-generated
label of the two or more user-generated labels; and

providing for display of the one or more user-generated
labels to the user according to the display information
and for display of a graphical component for receiving
an entry from the user along with the two or more user-
generated labels, the entry comprising an alternative
user-generated label corresponding to the item, wherein
the alternative user-generated label 1s different from the
two or more user-generated labels.

2. The method of claim 1, further comprising;

identifying using the one or more computing devices a
content 1dentifier corresponding to the 1tem; and

identifying using the one or more computing devices the
plurality of user-generated labels based on the content
identifier.

3. The method of claim 2, wherein the content identifier

comprises a Unmiversal Resource Locator (URL) correspond-

ing to the item.

4. The method of claim 2, wherein the content identifier
comprises a qualified content 1dentifier including a content
identifier for locating the 1tem and context information asso-
ciated with the specific instance of the item that the user 1s
interacting with.

5. The method of claim 1, wherein the process of 1dentify-
ing the one or more user-generated labels comprises:

selecting using the one or more computing devices at least

one of the one or more user-generated labels from the
plurality of user-generated labels based on the sentiment
of the first user-generated label.

6. The method of claim 1, further comprising:

performing a sentiment analysis of the two or more user-

generated labels using the one or more computing
devices, wherein the sentiment analysis analyzes the
sentiment represented by each of the two or more user-
generated labels.

7. The method of claim 1, wherein 1dentitying the two or
more user-generated labels comprises selecting the at least
one of the two or more user-generated labels of the plurality
of user-generated labels according to a fitness proportionate
selection algorithm based on the fitness value of the at least
one of the two or more user-generated labels.

8. The method of claim 1, wherein the fitness value for each
user-generated label represents a number of times the user-
generated label has been used for tagging the item.

9. The method of claim 1.:

wherein the display information indicates the manner 1n

which the two or more user-generated labels are dis-
played to the user.

10. The method of claim 1, wherein the display information
comprises information for visually representing an indication
of the fitness value of each user-generated label 1n relation to
at least one of the other one or more user-generated labels two
or more user-generated labels.

11. The method of claim 1, wherein the display information
comprises information for visually representing an indication
ol the sentiment of each user-generated label 1in relation to the
other one or more user-generated labels of the two or more
user-generated labels.

12. The method of claim 1, further comprising:

receiving an indication of a selection of a user-generated

label of the one or more user-generated labels by the user
for tagging the 1tem; and

updating the fitness value of the selected user-generated

label using the one or more computing devices to retlect
the selection using the one or more computing devices.
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13. The method of claim 1, turther comprising:
recerving an indication of an entry of at least a portion of an
alternative user-generated label from the user;
1dentifying using the one or more computing devices one or
more suggested user-generated labels of the plurality of
labels matching the entry by the user; and
providing the one or more suggested user-generated labels
for display to the user.
14. The method of claim 13, further comprising:
recerving an 1ndication of a selection of a user-generated
label of the one or more suggested user-generated labels
by the user for tagging the 1tem; and
updating the fitness value of the selected user-generated
label using the one or more computing devices to reflect
the selection using the one or more computing devices.
15. The method of claim 1, further comprising:
recerving an entry of an alternative user-generated label for
tagging the item from the user; and
adding the alternative user-generated label to the plurality
of user-generated labels in response to determining that
the alternative user-generated label 1s different from the
plurality of user-generated labels.
16. The method of claim 15, further comprising:
determining that the alternative user-generated label 1s
similar to an existing user-generated label of the plural-
ity of user-generated labels; and
updating the fitness value of the existing user-generated
label 1n response to the determination.
17. The method of claim 15, further comprising;:
recerving a request from a second user to tag the item; and
identifying a set of user-generated labels of the plurality of
user-generated labels for display to the second user,
wherein the plurality of user-generated labels includes
the alternative user-generated label.
18. A system for providing a user with user-generated
labels for tagging content, the system comprising:
one or more processors; and
a machine-readable medium comprising instructions
stored therein, which when executed by the processors,
cause the processors to perform operations comprising:
receiving an 1ndication of a request to tag content rep-
resenting an 1tem being displayed to a user, while the
user 1s interacting with the content, the content com-
prising a content 1dentifier;
identifying a collection of user-generated labels includ-
ing two or more user-generated labels corresponding
to the content 1dentifier, each user-generated label of
the collection of user-generated labels representing a
sentiment regarding the i1tem and being associated
with a fitness value, the identifying comprising select-
ing at least one of the set of user-generated labels from
the plurality of user-generated labels based on a {it-
ness value of the at least one user-generated label;
analyzing the sentiment represented by one or more of
the user-generated labels of the collection of user-
generated labels based on the relation of the sentiment
represented by the user-generated label to a pre-de-
fined set of basic emotions, wherein at least two of the
user-generated labels of the selected user-generated
labels provide opposite sentiments from one another:
identifying display information regarding the collection
of user-generated labels, the display information pro-
viding a visual representation of the fitness value and
sentiment provided by each of the user-generated
labels of the collection of user-generated labels 1n
relation to the other user-generated labels of the set of
user-generated labels, wherein the display informa-
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tion 1includes one or more of size, color or location
information for visually representing the two or more
user-generated labels, wherein the display informa-
tion for at least one user-generated label of the collec-
tion of user-generated labels is different from at least >
another user-generated label of the collection of user-
generated labels; and

providing the one or more user-generated labels for dis-
play to the user according to the display information.

19. The system of claim 18, further comprising:

receiving an indication of a selection of a first user-gener-
ated label of the collection of user-generated labels by
the user for tagging the item; and

updating a fitness score of the first user-generated label 1n

response to recerving the indication.

20. A machine-readable medium comprising nstructions
stored therein, which when executed by a machine, cause the
machine to perform operations comprising:

detecting a user request to tag an i1tem, while the item 1s 20

being displayed to the user;

identifying a content identifier corresponding to the item;

selecting a set of user-generated labels from a plurality of

user-generated labels corresponding to the content iden-
tifier comprising selecting at least one of the set of user- 25
generated labels from the plurality of user-generated
labels based on a fitness value of the at least one user-
generated label, wherein the set of user-generated labels
comprises two or more user-generated labels of the plu-
rality of user-generated labels, each of the plurality of 30
user-generated labels representing a sentiment regard-
ing the item, the selecting operation further comprising
analyzing the sentiment represented by one or more of
the user-generated labels of the set of user-generated
labels based on the relation of the sentiment represented 35
by the user-generated label to a pre-defined set of basic
emotions:

wherein the set of user-generated labels are selected to

provide a full spectrum of sentiments regarding the 1tem,
such that at least two of the user-generated labels of the 40
selected user-generated labels provide opposite senti-
ments from one another;

identifying display information regarding the set of user-

generated labels, the display information including one
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or more of size, color or location information for visu-
ally representing the set of user-generated labels; and
providing the set of user-generated labels to be displayed to
the user on a display area, wherein the set of user-gen-
erated labels 1s provided for display to the user according
to the display information and wherein the display infor-
mation for at least one user-generated label of the set of
user-generated labels 1s different from at least another
user-generated label of the set of user-generated labels.
21. The machine-readable medium of claim 20, wherein

the pre-defined set of basic emotions comprise the set of basic
emotions as defined by Plutchik’s psychoevolutionary theory
ol basic emotions.

22. A method executing on one or more computing devices

for providing a user with a set of user-generated labels for
tagging an 1tem, the method comprising:

providing an 1tem for display to a user;

recerving an indication of a request from a user to tag the
item:

identifying a plurality of user-generated labels correspond-
ing to the item 1n response to recerving the idication,
cach user-generated label being associated with a fitness
value and representing a sentiment regarding the item;

selecting, using the one or more computing devices, two or
more user-generated labels from the plurality of user-
generated labels comprising analyzing the sentiment
represented by at least one of the two or more user-
generated labels based on the relation of the sentiment
represented by the user-generated label to a pre-defined
set of basic emotions, wherein the pre-defined set of
basic emotions comprise the set of basic emotions as
defined by Plutchuk’s psychoevolutionary theory of
basic emotions, and further comprising selecting at least
one of the two or more user-generated labels from the
plurality of user-generated labels based on the fitness
value of the at least one user-generated label;

wherein the set of user-generated labels are selected to
provide a full spectrum of sentiments regarding the 1tem,
such that at least two of the user-generated labels of the
selected user-generated labels provide opposite senti-
ments from one another; and

providing for display of the one or more user-generated
labels to the user.
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